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The preliminary amendment of November 2, 2005 having been entered, claims 
1-27 are currently pending and under examination herein. 

The references cited In the Search Report of September 21 , 2004 have been 
considered; however, though designated an "X" category document, the cited DE '541 
patent is not being applied in any rejection herein, since it is apparent from review of the 
conresponding US patent that the document does not contemplate polymerization of 
vinyl monomers in an apparatus with a driven central spindle or screw and therefore 
cannot teach or suggest the "planetary roller extruder" limitation of claim 1 , as defined 
herein (e.g., page 3, first paragraph of the specification). 

Claim 4 is objected to because of the following informalities: the word "roll" 
should read -roller- for consistency in terminology (cf., claim 1 , final line). Appropriate 
correction is required. 

Claims 5, 7 and 9 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

(A) Claim 5 is indefinite due to lack of adequate and proper antecedent basis for 
the recitation "the preferred feed pump" (see the final line). Further, In view of the 
"preferred" introductory term, it is unclear whether said pump Is Intended to represent 
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essential or exemplary subject matter. Clarification and appropriate correction are 
required. 

(B) Claims 7 and 9 each provide the limitation to "the initiators". There is 
inadequate antecedent basis for this limitation in the claims. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 11, 12, 14, 18, 19 and 24-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 5510073 to Kaegi et al ("Kaegi"), in view of the evidence 
provided by Billmeyer, Jr. et al. 
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The claimed invention is a method for the continuous polymerization of vinyl 
monomers to vinyl polymers, wherein the polymerization takes place in a planetary 
roller extruder. 

Kaegi discloses a multiple-screw extruder with planetary gear and its use in a 
method of processing and treating high-viscosity media (see Fig. 1, col. 1, lines 15-19; 
col. 4, lines 64+). 

Polymerization of vinyl monomers in the planetary gear extruder, while not 
specifically disclosed, is nevertheless suggested by Kaegi. Thus at column 5, lines 25+, 
Kaegi advises that his invention "allows for a chemical reaction ... to be performed in 
the processing chamber". As shown in Fig. 2, the planetary gears of Kaegi are 
positioned at the beginning and end of the processing chamber (12). Kaegi then 
identifies preferred chemical changes as one of polymerization, polycondensation or a 
polyaddition reaction. The chemical changes may be brought about by introduction of 
gaseous or liquid components into the intake section or the processing chamber {co\. 5, 
lines 41-43). As such, Kaegi would have taught those skilled in the art of the utility of a 
planetary gear multiple-screw extruder for conducting polymerization and polyaddition 
reactions. 

Inasmuch as vinyl polymers are traditionally made by a polyaddition reaction of 
vinyl monomers, i.e., addition polymerization as evidenced by Billmeyer, Jr. (see 
generally pages 280-284), it would have been obvious to one of ordinary skill in the art 
to perform that reaction in the Kaegi extruder by polymerizing vinyl monomers in the 
processing chamber thereof. The expectation of thereby achieving continuous 
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production of vinyl polymer would have provided the requisite motivation to modify 
Kaegi so as to produce the claimed invention. 

As to claim 3: non-addition of solvent during vinyl monomer polymerization in the 
Kaegi extruder would have been obvious since that extruder is taught to be particularly 
suitable for continuous processing of high-viscosity media (col. 4, lines 53-55 and col. 5, 
lines 22-24), which would have suggested to those of ordinary skill the dispensability of 
a polymerization solvent; i.e., a bulk polymerization. 

As to claim 26: freeing the vinyl polymers from their volatile constituents in-line is 
understood to include the provision of degassing means for the planetary roller extruder. 
This feature is taught by Kaegi, see, e.g., column 7, lines 25-29. 

Regarding claims 11,12, 18. 19, 24 and 25, the recitation of an amount of "0 
(zero) ... % by weight" renders these claims readable on the applicants' process as 
defined in claim 1 . 

Claims 1. 3, 7, 9, 11-14, 18, 19, 22-26 and 26 are rejected under 35 U.S.C. 
103(a) as being unpatentable over US 6288162 to Leugs et al ("Leugs") in view of 
Kaegi. 

Leugs discloses a continuous process for preparing polymer-based pigments, the 
process including the steps of: introducing continuously into an extruder defined 
amounts of monomer(s), initiator(s) and chain transfer agent; simultaneously mixing the 
introduced components and (co)polymerizing the monomer(s) within the extruder; and 
withdrawing continuously the obtained reaction product from the extruder (col. 1 , line 50 
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to col. 2, line 9). Vinyl-type monomers are employed as per cx)lumn 2, line 58 to column 
3, line 44. Premixing of vinyl monomer(s) with a cooled mixture of initiators and chain 
transfer agent prior to introduction of the mixture into a co-rotating twin screw extruder is 
demonstrated, see Examples 1-3. The specific initiators employed are organic 
peroxides as detailed at column 3, line 58 to column 4, line 5. 

Leugs differs from the claimed invention essentially in that the (co)polymerization 
reaction of Leugs does not occur in a planetary roller extruder. 

However, Leugs provides for the use of any kind of extruder and expresses 
preference for co-rotating, closely intermeshing extruders (col. 4, lines 57-60). 

Since Kaegi teaches a multiple screw extruder with planetary gear that are co- 
rotating and closely intermeshing (as per col. 6, lines 35-39 and col. 7, line 30), it would 
have been regarded by one of ordinary skill as a suitable extruder for performing the 
process of Leugs. This is especially true when considering Kaegi's suggestion to 
perform polymerization and polyaddition reactions in the processing chamber of his 
extruder. 

Because the Kaegi extruder possesses the very features that characterize the 
preferred extruder of Leugs, it would have been obvious to one of ordinary skill in the art 
to perform the continuous process of Leugs utilizing the Kaegi extmder, and thereby 
produce the instantly claimed invention. . 

Claims 1-3, 11-19, 26 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6506447 to Hirsch et al ("Hirsch"), in combination with Kaegi. 
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Hirsch discloses a process whereby pressure-sensitive self-adhesive 
compositions based on non-thermoplastic elastomers can be produced continuously 
without solvent and can be applied in-line to web-form carrier material (col. 6. lines 41- 
47 and col. 9, lines 36+). The process employs a continuously operating apparatus 
having a filling section and a compounding section. Solid components of the self- 
adhesive composition, such as elastomers and resins, are fed into the fomier section 
and a homogeneous, self-adhesive composition prepared in the compounding section 
(col. 6, line 54 to col. 7, line 5). As the continuously operating apparatus, a planetary 
roll extruder is said to be particularly advantageous to use (col. 7, lines 15+). 

Hirsch differs from the claimed invention in that a polymerization reaction does 
not take place in the planetary roll extruder disclosed therein. 

However, the potential of using a multiple screw extruder with planetary gear to 
conduct polymerization and polyaddition reactions is recognized by Kaegi as noted in 
the preceding rejections. In addition, Kaegi identifies as further applications using his 
inventive extruder, the mixing or compounding of polyolefins and polystyrene and 
copolymers based thereon (cols. 7-8, bridging paragraph). 

In Hirsch, the non-thennoplastic elastomers are advantageously selected from 
specific synthetic rubbers as enumerated in column 1 1 , lines 46+. Almost all of the 
listed rubbers (excepting polyurethanes) are the products of addition polymerization of 
vinyl monomers such as styrene. Accordingly, in view of the teachings of Kaegi, one 
would have expected such polyaddition reactions to be successfully performed in a 
planetary gear extruder. 
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Moreover, the practical benefits of eliminating a separate reaction step would 
have provided ample incentive to prepare and compound the synthetic rubber 
component of the Hirsch composition in the planetary roll extruder. Thus, at the time of 
applicants' invention, it would have been obvious to one of ordinary skill in the art to 
modify the method of Hirsch by utilizing the planetary roll extruder thereof to conduct the 
polymerization of vinyl-type monomers via a polyaddition reaction as taught by Kaegi. 

The prior art made of record and not relied upon is considered pertinent to 
applicants' disclosure. 

Weihrauch et al is pertinent to the preparation of urethane (meth)acrylates in 
extmders such as planetary extruders (note paragraph 0015). The reaction is indicated 
to occur without (partial) polymerization of the (meth)acrylate double bonds occurring 
(paragraph 0007). 

Claims 4 and 5 would be allowable if amended or rewritten to overcome the 
objection and rejection under 35 U.S.C. 1 12 set forth in this Office action and to include 
all the limitations of the base claim and any intervening claim. 

Claims 6, 8, 10, 20 and 21 are objected to as being dependent on a rejected 
base claim but would be allowable if rewritten in independent fonn Including all the 
limitations of the base claim and any intervening claim. 
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Any inquiry concerning this communication sliould be directed to Examiner F. M. 

Teskin whose telephone number is (571 ) 272-1 116. The examiner can normally be 

reached on Monday through Thursday from 7:00 AM - 4:30 PM, and can also be 

reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu, can be reached on (571 ) 272-1 1 14. The appropriate fax phone 
number for the organization where this application or proceeding is assigned is (571 ) 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see <http://pair-direct.uspto.qov> . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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